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REMARKS 

Claims 1-25 were pending in the application. The Examiner rejected and objected to 
claims 1-25 for various reasons, all of which are addressed below. Additionally, the Examiner 
made formal objections to the format of the abstract and the drawings. The Examiner also 
indicated that certain claims would be allowed if rewritten. 

In response to the Examiner's rejections and objections, Applicants have cancelled claims 
1-25. Applicants also have amended the abstract and specification and have attached a substitute 
abstract and specification to this Response. Additionally, Applicants submit a new Figure 1 with 
this Response, incorporating the Examiner's suggested changes. Finally, in response to the 
Examiner's allowances for rewritten claims, Applicants have rewritten some original claims and 
introduced them as new claims. 

Allowable Subject Matter 

The Examiner determined that claims 6, 12-15, 18-19, and 24 would be allowable if 
rewritten to overcome the Examiner's rejections under 35 U.S.C. § 112, second paragraph and to 
include all of the limitations of the base claim and any intervening claims. Applicants have 
rewritten the claims in accordance with the Examiner's suggestions. For the Examiner's 
convenience, Applicants list below the relationships between the new, rewritten claims and the 
original claims: 

New claim 32 is based on original claim 6. 

New claim 36 is based on original claim 12. 

New claim 46 is based on original claim 14. 

New claim 55 is based on original claim 15. 

New claim 63 is based on original claim 18. 

New claim 71 is based on original claim 19. 

Furthermore, Applicants have added new independent claim 26, which includes all of the 
features of original claims 1, 7 and 12. 
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All of the remaining new claims are dependent claims. These new dependent claims only 
recite features present in the original dependent claims that were already subject to examination. 



Claim Rejections - 35 U.S.C. § 112 

The Examiner rejected claims 1-25 under 35 U.S.C. § 1 12, second paragraph. Applicants 
have cancelled claims 1-25. Additionally, in the new claims, Applicants have incorporated the 
relevant § 1 12 changes suggested by the Examiner. 



Claim Rejections - 35 U.S.C. $ 103 

The Examiner rejected claims 1-5, 7-11, 16, and 20-23 under U.S.C. § 103(a) as being 
unpatentable over Gruner et al. (US Patent No. 5,065,341) and Buckley (US Patent No. 
4,739,346). Applicants have cancelled these claims to promote issuance of the allowable subject 
matter. 

The Examiner rejected claims 17 and 25 under 35 U.S.C. § 103(a) as being unpatentable 
over Gruner et al. (US Patent No. 5,065,341) and Buckley (US Patent No. 4,739,346), further in 
view of McCarthy (US Patent No. 4,042,077). As mentioned above, Applicants have cancelled 
claims 17 and 25 to promote issuance of the allowable subject matter. 



Claim Objections 

The Examiner objected to the language of claim 3 and suggested other language. 
Although Applicants have cancelled claim 3, Applicants have incorporated the Examiner's 
suggestion regarding claim 3 into the new dependent claims reciting features from claim 3. 

Attached is a marked-up version of the changes being made by the current amendment. 
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Applicant asks that all claims be allowed. Enclosed is a $85 Meek for excess claim fees 
and a $1 10 check for the Petition for Extension of Time fee. Please apply any other charges or 
credits to Deposit Account No. 06-1050. 

Respectfully submitted, 



Date: 
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225 Franklin Street 

Boston, Massachusetts 021 10-2804 

Telephone: (617) 542-5070 

Facsimile: (617) 542-8906 
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Version with markings to sho w changes made 

In the specification: 

Please refer to the attached substitute specification for changes made in the specification. 
In the claims: 

Claims 1-25 have been cancelled. 



In the abstract: 

Please refer to the attached substitute abstract for changes made in the abstract. 
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Electric Motor Controlled as an Electroacoustic Transducer ^ 

% 



.■<■■ 



Technical Field 

This invention relates to an appliance e£for personal use such as a toothbrush, an oral ^ 
irrigator, a shaver, or_a kitchen machine, with a driving mechanism constructed as an electric 
motor and w4th-a control stage for the electric motor 's energy supply. 



'<2 



Background 

Appliances of this type are in widespread use, the known appliances including, for 
example, appliances of-for personal use such as electric toothbrushes, electric oral irrigators, 

1 o electric shavers, and electric household and kitchen appliances or the like. Further known 
appliances of this type include office communication machines, electrically powered toys or 
the like. However, the present invention is not restricted in its application to the appliances 
mentioned but can be used in principle on any appliance that has an electric motor. In many 
cases there is a need to send information to the users of such appliances. For the 

1 5 transmission of information, the appliances often have separate built-in sound transmitters, 
light transmitters or some other transmitters of information; for example, toothbrushes are 
already known that have a type of loudspeaker as a transmitter of information, thus enabling 
the user to be informed, for instance, about the elapsed brushing time or similar time 
intervals. These sound transmitters can be constructed as dynamic, electrostatic, 

20 magnetostatic or piezo loudspeakers. 

The disadvantage of the known appliances is, however, that an additional sound 
transmitter is required for an acoustic information transfer, which not only increases the 
manufacturing cost of the appliance but also takes up considerable space in the appliances. 
25 Furthermore, particularly with hermetically encapsulated appliances such as appliances with 
watertight housings, there is the problem of having to introduce measures that allow the 
sound waves generated in the interior of the appliance to reach the user. 



30 



Summary 

By contrast, it is an An object of the present invention isto further develop an 

1 



# 



02894-532001 / BAG 06388 



Tracked Changes 



appliance with the features initially referred to such that it is possible, in an extremely 
simple and economical manner, to generate information signals, in particular user- 
perceptible, preferably audible signals. 



5 



According to the pr e s e nt invention this obj e ct is e ss e ntially accomplish e d on th e 



applianc e with th e f e atur e s initially r e ferr e d to in that, during During off-periods of the 
electric motor T the control stage supplies the electric motor with an-energy^ which is adapt e d 
in particular in This energy has specific terms of duration and/or amplitude,, and which when 
the electric motor , wh e n js off and js in its capacity as an electroacoustic transducer, this 
10 energy emits at least in part in the form of audible signals. 

The use of an electric motor as a sound transmitter or electroacoustic transducer when 
off as disclos e d in th e inv e ntion obviates the need to provide additional, separate components 
such as loudspeakers or the like, b e caus e th e The electric motor, which is present in any case 

15 for drive purposes, can be operated during off-periods as an electroacoustic transducer under 
suitable control from the control stage. Furthermore, the electric motor used in the appliance 
is in any cas e mechanically connected with-to_the appliance or the appliance housings thus 
e nabling Thus, sound te-be- is emitted readily via this connection of th e motor to th e 
applianc e or appliance housing from the interior of the appliance via- through the appliance or 

20 appliance housing to the environment and in a volume w e ll perc e ptibl e easily perceived by 
the user. In tim e s wh e n When the electric motor is off and not called on to supply any 
mechanical drive energy, the electric motor is suitably controlled to operate as a sound 
transmitter or loudspeaker. Within th e scop e of th e pr e sent inv e ntion eElectric motors here 
are understood to be a means for converting electric energy into mechanical energy, for 

25 example drive energy. 

It is an advantage for the electric motor to be constructed as a low-duty motor, for 
example, as a direct-current motor comprising a rotor and a stator.T^The invention is not 
restricted, however, to such motors but can also find application, individually adapted in 
30 accordance with the given conditions, in asynchronous, synchronous, stepping and reluctance 



motors. 
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According to a variant of th e e mbodim e nt of th e inv e ntion ln some embodiments , the 
control stage feeds analog signals to the electric motor. In this variant these embodiments, 
the analog signal, for example a voltage signal, contains the spectrum of the audible signals 
5 to be emitted by the electric motor. 

Furth e r, In further embodiments, the analog signal may also contain frequency mixes, 
for example to generate audible speech or music signals. 

10 Advantageously, the analog signal is a unipolar signal, enabling the electronic 

components as well as the energy supply, which is, for example, a storage battery or the 
like, to be constructed with utmost ease. 

It is also possible, however, for the analog signal to be a bipolar signal. A bipolar 
15 control is slightly more elaborate in its electronic outlay but it enables far higher control 

amplitudes and hence acoustic power because the average of the bipolar signal is invariably 
zero. 

According to In a further embodiment of the invention^ it is also possibl e for the 
20 control stage to f ee d feeds digital signals to the electric motor.Jn this embodiment the digital 
signals preferably are constructed in particular as pulse-duration-modulated signals and 
preferably have in particular an essentially constant maximum amplitude. 



25 audible signal, disregarding the overtones. 

It is particularly important for the embodiments of the invention that the time average 
of the signal lie below a signal threshold value that causes the electric motor to start up. 



response to the signal frequency and in particular that it rises with the frequency. Hence it 



The fundamental frequency of the digital signal essentially represents the pitch of the 



30 



In this connection it has been shown that the signal threshold value varies in 
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is possible to control the electric motor at higher frequencies with higher signal 
amplitudes, thus resulting in better acoustic power. 

The fact that the signal has no frequencies below a frequency threshold value that 
5 causes the electric motor to start up is atse-an- another advantage that should be tak e n into 
account . 

According to a further advantageous aspect of the invention^ provision is made 
for a time delay between the instant the electric motor is shut off as a driving 
10 mechanism and the instant it is operated as an electroacoustic transducer. 

Advantageously, the electric motor has a brake, for example a mechanical brake 
with a constant braking torque, or a start-up brake with a braking torque that decreases after 
the motor starts up. 



In various cases of application^ it likewis e prov e s to b e is an advantage for the 
electric motor to have a device for positioning the rotor in a defined position of rest. 

To optimize efficiency in terms of acoustic power output, the electric motor is 
20 equipped according to a further embodiment of the invention with an accordingly adapted 
motor housing or motor housing material. 

Provision is made preferably for mechanical elements such as ribs, hard parts or the 
like between the appliance or appliance housing and the electric motor, which s e rv e to 
25 optimize the acoustic emission of the appliance or appliance housing. 

The control stage is preferably formed by a driving stage that is connected to the 
energy supply on the-one side and to a signal generator on the other side and, where 
applicable, to additional electronic components. 

30 
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The appliance of the invention is preferably used as a drive, for example for a 

4 
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toothbrush, an oral irrigator, a shaving system, a household machine, an office machine or 
the like. Application of the invention is generally not limited to certain types of appliance or 
appliance applications but is suitable for all appliances that have an electric drive motor and a 
control device for the electric motor 's energy supply. 

5 

Further advantages, features, application possibilities and aspects of the present 
invention will become apparent from the subsequent description of embodiments. In this 
context, all features described and/or depicted, whether individually or in any reasonable 
combination, constitute the object of this invention irrespective of their summary in the 
10 claims or the cross references of the latter. 

Brief Description of Drawings 

In th e drawings, 

15 FIG. 1 is a schematic representation in block diagram form of a first embodiment of 

an appliance according to the invention; 

FIG. 2 shows an embodiment of the control using unipolar analog signals of a 
frequency of 1 kHz and 0.66 kHz; 

20 

FIG. 3 shows an embodiment of the control using bipolar analog signals of a 
frequency of 1 kHz and 0.66 kHz; 

FIG. 4 shows an embodiment of the control using pulse-duration-modulated digital 
25 signals of a fundamental frequency of 1 kHz and 0.66 kHz; and 

FIG. 5 shows an embodiment of the frequency-dependent rise of the signal threshold 

value. 

30 Detailed Description 

FIG. 1 shows an appliance 10 with a driving mechanism constructed as an electric 

5 
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motor 12 and with a control stage 14 for the energy supply 16 of the electric motor 12. 
During off-periods of the electric motor 12, the control stage 14 supplies it with energy that 
is adapt e d in particular in has specific terms of duration and/or amplitude such that the 
electric motor 12, acting as an electroacoustic transducer when off, emits at least part of this 

5 energy in the form of audible signals. The electric motor 12 can be constructed as a low-duty 
motor with a rotor and a stator, for example as a direct-current motor or, alternatively, as an 
asynchronous, synchronous, stepping or reluctance motor or the like. The control stage 14 is 
formed by a driving stage 36 that is connected to the energy supply 16 on the one side and to 
a signal generator 38 on the other side and, where applicable, to additional electronic 

10 components. When the electric motor 12 is required for drive purposes the control stage 14 
s ee s to it that su pplies the electric motor 12 is accordingly suppli e d with energy so that it-the 
electric motor 12 is set in motion, delivering mechanical drive energy, for example. 

According to the embodiment of FIG. 2^ the electric motor 12 is controlled by 
15 unipolar signals 18 that have a frequency of about 1 kHz and 0.66 kHz. 

According to FIG. 3 the electric motor 12 is controlled by bipolar signals 20 of a 
frequency corresponding to that of FIG. 2. 

20 FIG. 4 shows a control of the electric motor 12 using pulse-duration-modulated 

signals 22, the fundamental frequency of these signals again lying at around 1 kHz and 0.66 
kHz. 

In all the embodiments of FIGS. 2, 3 and 4, the time average 24 of the signals 18, 20, 
25 22 lies below a signal threshold value 26 that causes the electric motor 12 to start up. 

In FIG. 5 the signal threshold value 26 as a function of the signal frequency is plotted 

for a special embodiment of an electric toothbrush equipped with a low-duty direct-current 

motor. Clearly, this signal threshold value 26 rises as the frequencies grow. It will be 

30 understood, of course, that the dependence of the signal threshold value 26 on the frequency 

differs very greatly from one application to the next. 

6 
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A series of advantages, potential applications and embodiments will be described in 
more detail in the following: 

5 The invention is charact e riz e d on th e whole b y features a novel application of an 

electric motor 12, particularly a low-duty motor, in which the electric motor 12 is used as an 
electroacoustic transducer by a special control when off. This use entails involves supplying 
an electric motor when off with energy via a suitable electronic control stage 14 such that the 
electric motor 12 does not start up or just about does not start up, the energy being processed 

10 over time so that at least part of this energy is delivered by the electric motor 12 in audible 
form. The higher the effective value of the energy supplied to the electric motor, the higher 
the acoustic power output. Such a motor control can be effected either by a suitable analog 
voltage signal, be4t- whether a unipolar signal 18 or a bipolar signal 20, or e ls e by a pulse- 
duration-modulated signal with essentially constant voltage via, for example, a driving stage 

15 36 such as a transistor or the like. 

The analog signal 18, 20 contains the spectrum of the desired audible signal, whereas 
with the pulse-duration-modulated signal 22 the fundamental frequency or pulse repeat 
frequency of the control represents the pitch of the audible signal. With analog control it is 
20 generally possible to generate any frequency mixes, for example speech frequencies, music 
frequencies or the like, while pulse-duration-modulated control permits, under 
circumstances, only limited superposition of discrete frequencies. 

A unipolar signal 18 is not allowed to exceed, with respect to its time average 24, a signal 
25 threshold value 26 that causes the electric motor 12 to start up. When using a pulse duration 
modulated signal 22 it is necessary to select the pulse duty factor so that the electric motor 12 is 
prevented from starting up. Because the The start-up characteristic of the electric motor 12 bek^ ; 
is_frequency-dependent, the corresponding signal value needs to must be set either for the most 
unfavorable case o r, for e xampl e , be adapted^ in a^frequency-dependent manner^ for a particular 
30 embodiment according to the frequency response of the signal threshold value 26 of FIG. 6, for 
example. 

7 
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The static friction of the mechanical system of the electric motor 12 when off is always 
greater than the friction while the electric motor is switched on to drive the system to which it is 
coupled. If maximum controllability is wanted, suitable devices are required during a changeover 
5 from the "motor" to the "acoustic" mode of the electric motor 12 to ensure that the electric motor 
12 reliably comes to a standstill, thus producing static friction conditions. This can be ensured by 
providing for a suitable time delay, for example, which is activated between the motor as a driving 
mechanism being switched off and its control as an acoustic transducer being switched on. 

10 Compared to a control of the electric motor 12 with unipolar signals 12, control of the 

electric motor 12 by means of bipolar signals 20 permits far higher amplitudes because the 
average of the bipolar signal invariably adopts zero value. 

As such it is important with all types of control of the electric motor 12 in the "acoustic" 
15 mode to ensure that the analog or digital signals do not have any frequencies lying below a 

frequency threshold value that causes the electric motor 12 to start up. Such a case could occur, 
for example, when the electric motor 12 is controlled by means of bipolar signals 20 of a 
frequency of perhaps 1 to 10 Hz. Depending on the system f s inertia, the rotor of the electric 
motor 12 could be set in alternating rotation regardless of the average of the bipolar signal 20 
20 lying at zero. In practice it makes sense, therefore, for the lowest frequencies of the analog and 
digital signals 18, 20, 22 not to be lower than about 50 Hz or about 100 Hz. The lowest frequency 
is also defined by the inert mass of the rotor and can therefore vary with the type of electric motor 
12 used. The smaller the inert mass of the rotor, the higher the lower limit frequency. 

25 High e r signal amplitud e s can b e s e l e ct e d with a Abipolar control affords higher signal 

amplitudes than with a unipolar control^, which m e ans that Thus, it is also possible to set a 
correspondingly higher value for the sound pressure with a bipolar control. The only limiting 
factor is the current carrying capacity of the commutators and the maximum power loss in the 
rotor windings. 

30 

Unwanted starting up of the motor always occurs when the average torque applied by 
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the control exceeds the starting torque of the appliance 1(X , that is, th e motor plus mechanical 
syst e ms coupl e d th e reto. If the maximal loudness possible in the particular case of application is 
insufficient, the starting torque of the electric motor 12 can be increased by suitable mechanical 
devices. In this context, it is possible , for exampl e, for the electric motor 12 to be used with a 
5 brake 28, for example, a mechanical brake with constant braking torque or with a start-up brake 
with a braking torque that decreases after start-up. 



Consid e ring that, as a rul e , t The electric motors 12 are not constructed with perfect 
rotational symmetry as regards their windings and magnetically effective components^ Thus, 

10 the type and amplitude of the forces resulting from the signals 18, 20, 22 a and hence the 

amplitude and tone color of the audible signals supplied by the electric motor 12 when off, can 
also depend in particular on the angular position of the rotor relative to the stator. To ensure a 
certain reproducibility in this regard, suitable devices can be provided to ensure that the motor 
always comes to rest in a defined rotor position relative to the stator. For example, a device 30 

15 can be provided for the defined positioning of the rotor when at rest. 

Preventing the electric motor 12 from starting up in the "acoustic" mode as the result of 
the control when off is lik e wis e a major asp e ct also is important when th e pr e s e nt inv e ntion is 
applied to other types of motor including, for example, asynchronous, synchronous, stepping and 
20 reluctance motors. Therefore the driving winding packs can equally receive any energy input 
modulated with the audible signal, provided the current and power loss loading of the 
components involved is not exceeded. 



To increase efficiency and hence the maximum possible acoustic power output, the 
25 electric motor 12 can itself be optimized by suitable provisions including, for example, an 
adapted motor housing or motor housing material, for emitting the audible signals. 

A further possibility is to use suitable elements 32 2 such as ribs, hard parts or the 
like,, to optimize the acoustic coupling between the appliance 10 or the appliance housing 
30 34 and the electric motor 12 or the motor housing. 
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Whil e t The mode of operation of the control of the invention has not b e en analyz e d 
down to the last d e tail, it can generally b e described with r e f e r e nc e to plausibility 
consid e rations as follows: 

5 The modulated currents flowing in the driving windings of the motor as the result of 

the control with the signals 18, 20, 22 during the off-period of the electric motor 12 generate 
magnetic fields that are modulated with the useful audible signal. In various ways, for 
example via the forces of magnetic attraction of current-carrying conductors, ferromagnetic 
materials, magnetostriction and the like, these magnetic fields exert radial, tangential and, 

10 where applicable, also axial forces on the rotor and housing, leading to deformations or 

movements in corresponding bearings. The forces acting on the rotor can be transferred, for 
example via said bearings or other coupling locations, to the motor housing or the appliance 
10 or appliance housing 34. The appliance housing 34, oscillating on its surface like a 
loudspeaker, can pass on these movements in audible form directly to the ambient air or, as 

15 structure-borne sound, to other structures that emit the signal in generally amplified form to 
the air by the resonant body principle. The geometry of the electric motor 12 itself and of the 
components coupled thereto such as the appliance housing 34 or the like exert through their 
natural resonances a filtering effect on the spectrum of the signal and hence generally lead to 
a limited frequency range in the form of a bandpass in which audible signals can be 

20 meaningfully emitted from the appliance 10. 

In a concr e t e e mbodim e nt in which One embodiment of the appliance 10 is 
constructed as a handpiece of an electric toothbrush.^ to which handpi e c e a A_toothbrush 
drivable by the electric motor 12 is attachabl e to the handpiece , the electric motor 12 
25 constructed as a low-duty direct-current motor is-used in certain operating modes to output 
various tunes. Conventional toothbrushes of this type are described in EP 0 850 027 Al, for 
example, which is incorporated in th e disclosur e cont e nt of th e pr e s e nt application by 
e xpr e ss r e f e rence by reference herein . 

30 Acoustic measurements performed on this individual appliance 10 result in a useful 

spectrum in the range from about 200 Hz to about 2.5 kHz because the amplitude drop of 

10 
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the useful audible signal in this frequency range remains within meaningful limits and the 
useful signal can be well heard by the user. FIGS. 2 and 3 show the control of the driving 
stage 36 by means of analog unipolar signals 18 and bipolar signals 20, respectively. By 
contrast, FIG. 4 shows the control by means of pulse-duration-modulated signals 22. When 
5 control uses pulse-duration-modulated signals 22 of an amplitude corresponding to the 
motor's rated voltage, pulse duty factors of up to about 20% result, with which the electric 
motor 12 can be relied upon not to start up as yet. FIG. 5 shows the frequency-dependent 
rise of the signal threshold value 26, which rises in the mentioned frequency range from 
about 18% at around 200 Hz to about 23% to 24% at around 2,500 Hz. 

10 

The-aAppliance 10 of the inv e ntion obviates the need to use a sound transmitter because 
the electric motor 12, which is available in any case to operate appliance components, is itself 
used as a sound transmitter by means of a special control when off. Among oth e r approach e s, 
tThis approach also involves utilizing the coupling of the electric motor 12 to the appliance 
15 housing 34 in ord e r to b e abl e to emit the-sound from the interior of the appliance housing 34 to 
the environment without requiring any openings or the like needing to b e present or provid e d . 
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Patent Claims 

1 . An appliance (10) of personal use such as a toothbrush, an oral irrigator, a 
shaver, a kitchen machine, with a driving mechanism constructed as an electric motor (12) 
and with a control stage (14) for the energy supply (16) to the electric motor (12), 
characterized in that during off-periods of the electric motor (12) the control stage (14) 
supplies the electric motor with an energy which is adapted in particular in terms of duration 
and/or amplitude and which the electric motor (12), when off and in its capacity as an 
electroacoustic transducer, emits at least in part in the form of audible signals. 

2. The appliance (10) as claimed in claim 1, characterized in that the electric 
motor (12) is constructed as a low-duty motor comprising a rotor and a stator, for example, as 
a direct-current motor. 

3. The appliance (10) as claimed in claim 1, characterized in that the electric 
motor (12) is constructed as an asynchronous, synchronous, stepping, reluctance motor or the 
like. 

4. The appliance (10) as claimed in any one of the preceding claims, 
characterized in that the control stage (14) feeds analog signals to the electric motor (12). 

5. The appliance (10) as claimed in claim 4, characterized in that the analog 
signal, for example a voltage signal, contains the spectrum of the audible signals emitted by 
the electric motor (12). 

6. The appliance (10) as claimed in claim 4 or 5, characterized in that the analog 
signal contains frequency mixes, for example to generate audible speech or music signals. 

7. The appliance (10) as claimed in any one of the preceding claims, 
characterized in that the analog signal is a unipolar signal (18). 
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8. The appliance (10) as claimed in any one of the claims 1 to 6, characterized in 
that the analog signal is a bipolar signal (20). 

9. The appliance (10) as claimed in any one of the preceding claims 1 to 3, 
characterized in that the control stage (14) feeds digital signals to the electric motor (12). 

10. The appliance (10) as claimed in claim 9, characterized in that the digital 
signals are pulse-duration-modulated signals (22) and have in particular an essentially 
constant maximum amplitude. 

11. The appliance (10) as claimed in claim 9 or 10, characterized in that the 
fundamental frequency of the digital signal represents the pitch of the audible signal. 

12. The appliance (10) as claimed in any one of the preceding claims, 
characterized in that the time average (24) of the signal (18, 20, 22) lies below a signal 
threshold value (26) that causes the electric motor (12) to start up. 

13. The appliance (10) as claimed in claim 12, characterized in that the signal 
threshold value (26) varies in response to the signal frequency and in particular rises with the 
frequency. 

14. The appliance (10) as claimed in any one of the preceding claims, 
characterized in that the signal (18, 20, 22) has no frequencies below a frequency threshold 
value that causes the electric motor (12) to start up. 

15. The appliance (10) as claimed in any one of the preceding claims, 
characterized in that provision is made for a time delay between the instant the electric motor 
(12) is shut off as a driving mechanism and the instant the electric motor (12) is operated as 
an electroacoustic transducer. 



14 



02894-532001 / BAG 06388 

Tracked Changes 

16. The appliance (10) as claimed in any one of the preceding claims, 
characterized in that the electric motor (12) has a brake (28), for example a mechanical brake 
with a constant braking torque, or a start-up brake with a braking torque that decreases after 
the motor starts up. 

17. The appliance (10) as claimed in any one of the preceding claims, 
characterized in that the electric motor (12) has a device (30) for positioning the rotor in a 
defined position of rest when off. 

18. The appliance (10) as claimed in any one of the preceding claims, 
characterized in that, for optimization of the efficiency in terms of acoustic power output, the 
electric motor (12) is equipped with an accordingly adapted motor housing or motor housing 
material. 

19. The appliance (10) as claimed in any one of the preceding claims, 
characterized in that provision is made for ribs, hard parts or similar mechanical elements 
(32) between the appliance (10) or appliance housing (34) and the electric motor (12) to 
optimize the acoustic emission of the appliance (10) or appliance housing (34). 

20. The appliance (10) as claimed in any one of the preceding claims, 
characterized in that the control stage (14) is formed by a driving stage (36) that is connected 
to the energy supply (16) on the one side and to a signal generator (38) on the other side and, 
where applicable, to additional electronic components. 

21 The appliance (10) as claimed in any one of the preceding claims, 
characterized in that it is constructed as a toothbrush, an oral irrigator, a shaver, a household 
machine or the like. 



15 





02894-532001 / BAG 06388 



Tracked Changes 



Abstract of the Disclosure 

Th e invention ia dir e cted to a An appliance (4£fe£for personal use such as a 
toothbrush, an oral irrigator, a shaver, ora kitchen machine, with a driving mechanism 
5 constructed as an electric motor (43)-and witfe-a control stage (11) for the energy oupply (16) 
that supplies energy to the electric motor-(43). During off periods of When the electric 
motor-fo^ is off, the control stage (W)-supplies the electric motor (40}-with an-energy 
which is adapted in particular in terms of duration and/or amplitude; and which t The electric 
motor-(43), when off and in its capacity as an electroacoustic transducer, emits at least in 
10 part in the form of audible signals at least part of that energy in the form of audible signals. ^ 



(FIG. 1) 
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